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Abstracts / Osteoarthritis and Cartilage 20 (2012) S10–S53 S13Conclusions: These results show that the shape of the hip as quantiﬁed
by an SSM is able to predict the risk of THR, whereas variation in shape
can not predict the development of clinical OA. The latter might be
a result of the poor reliability of the ACR criteria. We observed that 87%
of the individuals who had clinical OA at baseline, did not have clinical
OA anymore after 5 years. In conclusion, minor shape variations at
baseline have a good predictive value for the development of end-stage
OA and may be used as a biomarker to predict the future risk for THR.8
ASSESSMENT OF PERFUSION IN OSTEOARTHRITIS INDUCED BONE
MARROW LESIONS USING DYNAMIC CONTRAST ENHANCED
MAGNETIC RESONANCE IMAGING
J.P. Dyke 1, D. Wheaton 2, L. Ling 2, C. Talmo 2, W.F. Harvey 2,
D.J. Hunter 3,2. 1Weill Cornell Med. Coll., New York, NY, USA; 2New
England Baptist Hosp., Boston, MA, USA; 3Royal North Shore Hosp. and
Northern Clinical Sch., Sydney, Australia
Purpose: Osteoarthritis (OA) is the most common joint disease in
modern, aging societies and causes substantial physical and psycho-
social disability. During the initiation and progression of OA, sub-
chondral bone is the site of numerous dynamic morphological
transformations due to an altered osteoblast metabolism, which is part
of the pathological process. These in situ structural changes in sub-
chondral bone can be readily observed using imaging techniques such
as fat suppressed T2-weighted MRI during the course of OA. Whilst
previous studies in the OA literature support a link between BMLs and
knee pain, few have evaluated bone perfusion in relation to knee pain in
OA. This study characterizes BML in OA by assessing perfusion in
Ăsubchondral bone with dynamic contrast-enhanced (DCE) MRI. Corre-
lation of imaging parameters wasmadewith BML grade and size as well
as WOMAC pain subscores.
Methods: There were 37 participants with moderate to severe knee OA
(mean 64.9 years, range 46 to 86) with radiographic Kellgren and Law-
rencegradesof 3 and4. Themeanpain subscale of the Likert versionof the
WOMAC index was 10.3 (0-20 scale). Subjects had an MRI performed of
their knee on a 1.5T Twin Speed GE Excite scanner with a dedicated knee
coil. BML localization was performed using a sagittal dual echo FSE fat
suppressed sequencewithTR/TEof 4000ms/15ms, 60ms, 2.5- 3mmslices,
no skip/gap, 256X256matrix and 12 cm FOV. Each BMLwas graded from
0-3 on the basis of lesion size according to the BLOKS scoring system.
Gadolinium-diethylenetriaminepenta -acetic acid (Gd-DTPA) was
injected at a standard concentration (0.1 mmol/kg) using a power
injector followed by a saline ﬂush. Dynamic contrast enhanced (DCE)
MRI was performed using a 3D FSPGR sequence with 20 sagittal slices of
3 mm thickness over 7 minutes with a 7.5 second time resolution with
a TR/TE of 5.5ms/2.9ms with a 12 degree ﬂip angle and 256x128 matrix.
Subchondral BMLs were identiﬁed on T2W fat suppressed images as
discrete areas of increased signal adjacent to subcortical bone and used
for DCE-MRI perfusion analysis. A pharmacokinetic model was used to
analyze perfusion parameters using in-house software to model transfer
rates into and out of the BMLs using adjacent areas of muscle as internal
controls. The relation between perfusion and pain was evaluated using
multivariate linear regression and its relationship with pain at night
was performed using ordinal logistic regression separately after
adjustment for BML grade, age, gender and BMI.
Results: There was a signiﬁcant correlation between BML kel /Muscle kel
(rate of contrast elimination) and BML grade (p¼0.001/0.002 in uni/
multivariate analyses). No signiﬁcant associationwas foundbetweenBML
DCE-MRI perfusionparameters and pain or pain at night.Moreover, BMLs
Grades 1 and2 had small volumes compared to the total joint volume and
may not contribute to the overall knee pain. An inverse relationship was
also foundbetweenpainatnightandBMLgradedetermined fromthepre-
contrast T2W fat suppressed images (p<0.05). However, our ﬁndings
indicated that the larger BMLs had a positive kel (more normal clearance)
indicating more normative venous outﬂow and less pain.
Conclusion: BMLs are formed from various causes, all of which may be
interacting and complex and comprised of biomechanical, genetic and
inﬂammatory components which contribute to the genesis of pain. OA
is a dynamic disease process with interconnecting symptoms and
structural changes and measurement of bone perfusion highlights only
one of these factors. Ascertaining which structures in the knee with OA
are associated with pain will aid our understanding of the pathophys-
iology of OA and lead to the development of more effective therapeutic
options to delay disease progression.
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PREVALENCE OF MEDIOPATELLAR PLICA IN SUBJECTS WITH KNEE
PAIN AND THE ASSOCIATION WITH PATELLOFEMORAL CARTILAGE
DAMAGE AND BONE MARROW LESIONS: THE JOG STUDY
L. XU 1, D. Hayashi 1, A. Guermazi 1, C. Kwoh 2, M.J. Hannon 2,
M. Jarraya 1, F.W. Roemer 1. 1Boston Univ., Boston, MA, USA; 2Univ. of
Pittsburgh, Pittsburgh, PA, USA
Purpose: Osteoarthritis (OA) commonly occurs in the patellofemoral
joint (PFJ) and knee pain in subjects with knee OA often emanates from
the PFJ rather than the tibiofemoral joint (TFJ). Despite this, research
into risk factors and mechanisms for PFJ OA is limited compared to that
of the TFJ. Mediopatellar plica (MPP) is often observed in conjunction
with patello-femoral structural damage and plica syndrome is
a common cause of knee pain. However, it is largely unclear if MPP is an
independent risk factor for structural PFJ damage or if MPP is an inci-
dental ﬁnding of questionable relevance.
Thus, the aimwas to describe the frequency of different types of MPP in
a cohort of subjects with knee pain and to assess the cross-sectional
association of plica with cartilage damage and bone marrow lesions
(BMLs) in the PFJ after adjustment for demographic and anatomical
variants that increase risk of PF structural damage
Methods: The JOG study is a double-blind randomized trial investigating
the effect of oral glucosamine supplementation over a 6 months period.
177 subjects aged 35-65 with chronic, frequent knee painwere included.
3 T MRI (Siemens Trio) of both knees was performed at baseline and 6
months FU using the same pulse sequence protocol as in the Osteoar-
thritis Initiative. A total of 342 knees were included. MPP was scored as
Table 1
Cross-sectional associations of mediopatellar plica with cartilage damage in the PFJ
Mediopatellar Plica Risk of cartilage damage (WORMS score 2) Adjusted** OR (95%CI)
Medial patella Lateral patella Medial trochlea Lateral trochlea
Absent (N¼179)
n (%) 104 (58.1%) 80 (44.7%) 67 (37.4%) 49 (27.4%)
Odds ratio (95% CI) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
Present (N¼163)
n (%) 108 (66.3%) 61 (37.4%) 69 (42.3%) 41 (25.2%)
Odds ratio (95% CI) 2.12* (1.23-3.64) 1.06 (0.62-1.81) 1.17 (0.70-1.96) 1.19 (0.65-2.20)
*Statistically signiﬁcant.
**Adjustment for age, gender, BMI, PLR, SA, LPTA, BO, effusion synovitis, Hoffa synovitis.
Table 2
Cross-sectional associations of mediopatellar plica with bone marrow lesions in the PFJ
Mediopatellar Plica Risk of BMLs (WORMS score 1) Adjusted** OR (95%CI)
Medial patella Lateral patella Medial trochlea Lateral trochlea
Absent (N¼179)
n (%) 53 (29.6%) 58 (32.4%) 30 (16.8%) 34 (19.0%)
Odds ratio (95% CI) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
Present (N¼163)
n (%) 43 (26.4%) 43 (26.4%) 30 (18.4%) 33 (20.3%)
Odds ratio (95% CI) 1.35 (0.77-2.34) 1.17 (0.67-2.04) 0.95 (0.51-1.78) 1.55 (0.81-2.99)
*Statistically signiﬁcant.
**Adjustment for age, gender, BMI, PLR, SA, LPTA, BO, effusion synovitis, Hoffa synovitis.
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modiﬁed from the Sakakibara arthroscopic classiﬁcation, which takes
into account relative size of the plica in relation to the osteochondral
junction of the anterior medial trochlea. Cartilage (from 0 to 6) and bone
marrow lesions (BMLs - from 0 to 3) were semiquantitatively assessed
according to the Whole Organ Magnetic Resonance Imaging Score
(WORMS) system for the medial patella, medial trochlea, lateral patella,
and lateral trochlea. In addition Hoffa-synovitis and effusion synovitis
were scored from 0-3. Anatomical measurements of the PFJ included the
patellar length ratio (PLR), lateral patellar tilt angle (LPTA), bisect offset
(BO), and sulcus angle (SA) onMR images. The frequencies of each type of
MPP were described. Further, presence of MPP (any) and its cross-
sectional association with cartilage damage (deﬁned as WORMS score
2) andBMLs (deﬁnedasWORMS score1) in thePFJwas assessedusing
logistic regression. Adjustmentwasperformed for age, gender, bodymass
index (BMI), PLR, LPTA, BO, SA, and Hoffa- and effusion-synovitis.
Results: The mean age of subjects was 52 (SD6) years, 95 (53.7%) were
men, 160 (90.4%) were white and 144 (81.4%) had a BMI25. Altogether
163 (47.7%) knees exhibited medioplatellar plica (76 knees (22.2%) were
Type A, 69 knees (20.2%) Type B, and 18 knees (5.3%) were Type C).
Signiﬁcant cross-sectional associations of presence of MPP with carti-
lage damage were observed for the medial patella (Adjusted odds ratio
(aOR) 2.11, 95% CI 1.23-3.62), but not for the medial trochlea or the
lateral PFJ (Table1). No associations were found for MPP and presence of
BMLs in the medial and lateral patellofemoral compartments (Table 2).
Conclusions: Type A and B plicae are common while type C plicae are
rare. The presence of MPP is cross-sectionally associated with medial
patellar cartilage damage after adjustment for multiple structural and
demographic risk factors of PF structural damage. No increased risk was
observed for presence of MPP and cartilage damage at the medial
trochlea or for the lateral compartment. No associations were found for
presenceofplicae andBMLs inanyof thePF subregions. The latterﬁnding
might be explained by different loading conditions in the PFJ in
comparison to the TFJ as BMLs are a direct reﬂection of increased loading.
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RADIOGRAPHIC JOINT SPACE NARROWING, MALALIGNMENT AND
CLINICAL SOFT TISSUE SWELLING ARE ASSOCIATED WITH MRI-
DEFINED BONE MARROW LESIONS IN HAND OSTEOARTHRITIS
I.K. Haugen 1, P. Bøyesen 1, B. Slatkowsky-Christensen 1, S. Sesseng 1,
D. van der Heijde 1,2, T. Kvien 1. 1Diakonhjemmet Hosp., Oslo, Norway;
2 Leiden Univ. Med. Ctr., Leiden, Netherlands
Purpose: To explore whether radiographic features of hand OA and
clinical inﬂammation were associated with BMLs in a cross-sectional
study of patients with hand OA.Methods: We included 108 patients (98 women, mean (SD) age
68.8 (5.6) years) from the Oslo hand OA cohort with available 1.0T
MRIs (axial/coronal/sagittal T1w pre- and post-gadolinium and
coronal/axial STIR images), conventional radiography (postero-
anterior view) and clinical joint examination of soft tissue swelling
of the 2nd-5th distal (DIP) and proximal interphalangeal (PIP)
joints of the dominant hand. One reader read the STIR images for
presence of BMLs and the T1w pre-and post-gadolinium images for
presence of synovitis according to the proposed Oslo hand OA MRI
scoring system (1). The hand radiographs were scored for presence
of radiographic osteophytes, joint space narrowing (JSN), erosions,
cysts, sclerosis and malalignment according to the OARSI atlas. In
our primary model, we examined whether radiographic hand OA
features (as markers of structural pathology) and clinical soft tissue
swelling of the joints (as a marker of inﬂammation) were associated
with presence of MRI-deﬁned BMLs using logistic regression with
Generalized Estimating Equations in order to adjust for within-
subject dependency (unstructured correlation matrix). Features
that were associated (p<0.25) with BMLs in univariate analyses
(adjusted for age and sex) were included in a multivariate model.
The multivariate model included features that were associated with
BMLs (p<0.10) after backward selection (adjusted for age and sex).
Our second model was similar to our primary model, but we used
presence of MRI synovitis (grade 2-3) as a marker of inﬂammation
instead of clinical soft tissue swelling.
Results: Patients with hand OA had a low prevalence MRI-deﬁned BMLs
in the DIP and PIP joints of the dominant hand; the median (inter-
quartile range; IQR) number of joints with BMLs was 1 (0-2). Radio-
graphic JSN (grade 1-3) were present in themajority of joints (median 7,
IQR 6-8), while the median (IQR) of joints with moderate/severe JSN
(grade 2-3) was 2 (0-4). Hence, we deﬁned presence of JSN as grade 2-3.
All features except sclerosis were associated with presence of BMLs in
the adjusted univariate analyses and were included in the multivariate
model (table). The ﬁnal multivariate model included JSN, malalignment,
clinical soft tissue swelling and cysts (table), of which the latter was
borderline signiﬁcant.
In our second model with MRI-deﬁned synovitis (grade 2-3) instead of
clinical soft tissue swelling, we found similar result. However, erosions
and not cysts remained in the multivariate model (data not shown).
Conclusions: Radiographic JSN and malalignment as well as clinical
soft tissue swelling were strongly associated with presence of MRI-
deﬁned BMLs in this cross-sectional study. Whether BMLs in hand
OA are caused by increased loading and bone trauma (as in knee OA)
and/or inﬂammation needs to be proven in future longitudinal
studies.
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